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Λ ∈ SO(3, 1) ,
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~X → ~X  ? L @K@ 
~P → ~P
e → −e

























{T, ~P} = 0
{T, ~J} = 0
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F PFP† CFC† TFT−1 CPFCP† CPTFCPT†
S+(t, ~x) S+(t,−~x) S−(t, ~x) S+(−t, ~x) S−(t,−~x) S−(−t,−~x)
P+(t, ~x) −P+(t,−~x) P−(t, ~x) P+(−t, ~x) −P−(t,−~x) −P−(−t,−~x)
ψ+(t, ~x) γ0ψ
+(t,−~x) iγ2γ0ψ¯−T (t, ~x) iγ1γ3ψ+(−t, ~x) iγ2γ0ψ−T †(t,−~x) iγ5ψ−T †(−t,−x)
V +µ (t, ~x) V
+µ(t,−~x) −V −µ (t, ~x) V +µ(−t, ~x) −V −µ(t,−~x) −V −µ (−t,−~x)
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GMS = SU(3)C ⊗ SU(2)L ⊗ U(1)Y L
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LHiggs = (DµΦ)†(DµΦ)− V (Φ)  ? L @KG 
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CP = −1 L
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; fR = τ
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fL → ei ~T ~θfL
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Lint = LCC + LNC  @ L ?G 
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LNC = eJemµ Aµ +
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ULk → eiφUk ULi, DLk → eiφDk DLk  @ LDC F 
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det CJ 6= 0 ⇔ WV8+ﬀﬃ%'!5;98+ﬀﬃ CP  @ L E J 
hs!5#I%+s/E!ﬃ#xﬀ&%+0#Ij76"!59p#Gs#Cﬀﬃ>;I"!ﬃ#Iﬂﬁ0#,"/0;9;ﬁ	/0ﬀﬃ@8:;98+ﬀﬃvY78+7;=
J 6= 0 ⇔ WU8+ﬀﬃ%'!5;98+ﬀﬃ CP  @ L E ? 
ZI57465    R92OQPG@SRUT7?c@bT8_ K(eﬂ=A O @YR T8DF=
CKM
=G@;@YR T





















 c1 −s1c3 −s1s3s1c2 c1c2c3 − s2s3eiδ c1c2s3 + s2c3eiδ
s1s2 c1s2c3 + c2s3e




ci = cos θi
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 c12c13 s12c13 s13e−iδ13−s12c23 − c12s23s13eiδ c12c23 − s12s23s13eiδ13 s23c13
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s23 ≡ Aλ2 = λ
∣∣∣∣ VcbVus
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 c12 s12 s13e−iδ−s1c23 c12c23 s23

















−λ 1− λ22 Aλ2
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∣∣∣∣ ≈√ρ¯2 + η¯2  @ L F E&
Rt ≡
∣∣∣∣VtdV ∗tbVcdV ∗cb




































































































AF = 〈F |H|I〉  @ L FKI 






A¯F = 〈F |H|I¯〉  @ L G>? 
















CP |I〉 = eiI |I¯〉  @ L G C
CP |I¯〉 = e−iI |I〉  @ L G E&
CP |F 〉 = eiF |F¯ 〉  @ L GKF 
































































|Aj |ei(δj−φj)  @ L GKI 
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CP |P 〉 = e2iθ(P )|P¯ 〉













[H,CP ] = 0
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A(P → f) = 〈f |H|P 〉  @ L S ? 
= 〈f |(CP )†(CP )H(CP )†(CP )|P 〉
= 〈f¯ |(CP )H†(CP )|P¯ 〉e2i(θ(P )−θ(f))
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ACP ≡ Γ(P → f)− Γ(P¯ → f¯)


















































A(P → f) = |A1|eiφ1eiδ1 + |A2|eiφ2eiδ2  @ L SKS 







δ ≡ δ2 − δ1 ,/00#Gﬁ%'!5;98+ﬀﬃ#xYp8+>;<
A(P → f) = A1 + |A2|eiδei∆  @ L S&H 















∆ = φ2 − φ1 = γ ,@%gOQ!5ﬂ*%+=@6(;998'!5ﬂ*%+PO 68:;C!598:;ﬁ=i%'!Z14!5;998+/0 CKM ,";=
|A|2 = |A1|2 + |A2|2 + 2|A1||A2| cos(δ + γ)  @ L S&I 
|A¯|2 = |A1|2 + |A2|2 + 2|A1||A2| cos(δ − γ)  @ L HKJ 
|A|2 − |A¯|2 = −4|A1||A2| sin γ sin δ  @ L H>? 

















−2|A1||A2| sin γ sin δ
|A1|2 + |A2|2 + 2|A1||A2| cos γ cos δ
= − ±2R sin γ sin δ
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P 0 → f ; P¯ 0 → f Lbc0#x;C!5;ﬁ# |P 0〉 , |P¯ 0〉 ; |f〉 #Cﬀﬃ>;I%+0#I;C!5;ﬁ#Iﬁﬀﬃﬁ0#x H0 
H0|P 0〉 = m0|P 0〉
H0|P¯ 0〉 = m0|P¯ 0〉
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|ψ(t)〉 = a(t)|P 0〉+ b(t)|P¯ 0〉+
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= H|ψ(t)〉  @ L HKG 
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,J0/98:;s"!5 |ψ(t)〉 = a(t)|P 0〉 +
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( 〈P 0|Heff |P 0〉 〈P 0|Heff |P¯ 0〉









M11 − i2Γ11 M12 − i2Γ12
































M11 = M22 = m0
;
Γ11 = Γ22 ≡ Γ0 ,"ﬀ m0 ;
Γ0
















































P 0 → f ; P¯ 0 → f ,j768
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P¯ 0 → f ; P 0 → f L































|P+〉 = 1√|p|2 + |q|2 (p|P 0〉+ q|P¯ 0〉)













































































∆F = 2  F = S,C,B 
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G!56@?(;C!5;ﬁ# |P 0〉 ; |P¯ 0〉 
CP |P 0〉 = e2iθ|P¯ 0〉
CP |P¯ 0〉 = e−2iθ|P 0〉  @ L ?JKJ 





































0 e−4iθ(M∗12 − i2Γ∗12)




0 (M12 − i2Γ12)






































































∣∣∣ qp ∣∣∣2 = ∣∣∣H21H12
∣∣∣ = ∣∣∣∣M∗12− i2Γ∗12M12− i2Γ12
∣∣∣∣ 6= 1 ⇒ WU8+ﬀﬃ%'!5;98+ﬀﬃ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AfCP = 〈fCP |H|P 0〉
,
A¯fCP = 〈fCP |H|P¯ 0〉
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pi+ → pi0e+νe(γ) ,o0#ﬁ;<ﬂ>!5%+17;2ﬀﬃ !
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K → pilν ,ﬀﬃ>;i!ﬃ/0/0)0#x$ |Vus| 
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(α = 92, 0 ± 19, 5)◦ Lo@c,"%gOQ!5"!5%:Dp#ﬁ=hi!5%:8:;90#I1ﬀp0# ρpi myﬀﬃ698:; (α = 87+45−13)◦
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α = (114, 5+4,4−8,3)
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|Vud|2 + |Vus|2 + |Vub|2 = 0, 9992 ± 0, 0011
|Vcd|2 + |Vcs|2 + |Vcb|2 = 0, 968 ± 0, 181
|Vud|2 + |Vcd|2 + |Vtd|2 = 1, 001 ± 0, 005  @ L ?K? C
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α+ β + γ = (184+20−15)
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ν τ →+ B  
βsin2
 < 0βsol. w/ cos2
(excl. at CL > 0.95)
excluded area has CL > 0.95
excluded at CL > 0.95
FPCP 2007
CKM













































ρ¯ = 0, 147 ± 0, 029  @ L ?@>? 
η¯ = 0, 342 ± 0, 012  @ L ?@K@ 
|Vub| = 3, 55± 0, 15 × 10−3  @ L ?@ C
|Vcb| = 4, 10± 0, 05 × 10−2  @ L ?@ E&
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B± → D(∗)0K(∗)± ;U%+0#
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D0 − D¯0 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A(B− → D0K−) = |Af |eiδf
 C@LDC
A(B− → D¯0K−) = |Af¯ |e−iγeiδf¯
of8+#ﬁ#C!5>;<
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A(B− → D0K−) = a  C@L G 






A(B+ → D¯0K+) = a  C@L S 
A(B+ → D0K+) = arBeiγeiδB
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A(B− → D0K−) ;
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B− → DK− , B− → D∗K− ,




























































































2A(B− → D±K−) = A(B− → D0K−)±A(B− → D¯0K−)  C@L I √







2A(B− → D±K−) = a± arBe−iγeiδB  C@L ?J √
2A(B+ → D±K+) = a± arBeiγeiδB
V8:#98X
A(B+ → D¯0K+) = A(B− → D0K−)  C@L ?K? 
A(B+ → D0K+) = e2iγA(B− → D¯0K−)  C@L ?@ 
|A(B+ → D+K+)| 6= |A(B− → D+K−)|  C@L ? C
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?
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CP |D(∗)0〉 = D¯(∗)0
 .
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[(|A| + |A¯|)2 − 2|A+|2][2|A¯−|2 − (|A| − |A¯|)2]
+ 2
√














Br(B− → D¯0K−) LX&J;E,@%'!ﬁ0/0ﬀﬃ#9;996/;98+ﬀﬃv
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D0 → K+pi− LbcsC!5Jﬀﬃ9;xs/00#I6@?&/0ﬀﬃ>;998:R6;98+ﬀﬃ#
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|A(B− → D¯0(K+pi−)K−)|2











∣∣∣∣ = 0, 4± 0, 1  C@L ?G 
a2
a1
= 0, 26 ± 0, 07 ± 0, 05 [ G C ]  C@L ?QS 
Br(D0 → K+pi−)













B− → D¯0K− ; B− → D0K− #Cﬀﬃ>;Gﬀﬃ/s@6(11sﬀﬃﬁ@ﬁs
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Br(B− → D¯0K−) L
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Br(B− → D¯0K−) 0#9;ﬀﬃ/I6I@8 ﬃ4/6%:;ﬁV14!








Br(B− → D¯0K−) LPx6 %:8+6
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Br(B± → DCPK±) PO 6 B Yﬁ#V6f;C!5;Uﬁﬀﬃﬁ< CP ,
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Br(B± → D+K±) , Br(B± → D−K±) ,P;=6@?wC!5Bﬀﬃ9;ﬁ#POt1=RC!5/ﬁK17;E, Br(B− →
D0K−)
;






2Γ(B− → D±K−) = |a± arBe−iγeiδB |2  C@L @KJ 
2Γ(B+ → D±K+) = |a± arBeiγeiδB |2
#ﬁﬀﬃ8:;
Γ(B− → D±K−) = a
2
2




Γ(B+ → D±K+) = a
2
2










Γ(B− → D±K−)− Γ(B+ → D±K+) = ±2a2rB sin δB sin γ
bc	;C!56@?(s0#ﬁ8:>;ﬁﬂ*C!5;98+ﬀﬃv;ﬁﬀﬃ;C!5%N
B → D0K 0#9;	
Γ(B → D0K) ≡ 1
2
(Γ(B− → D0K−) + Γ(B+ → D0K+)) = a2  C@L @ C












− → D±K−)− Γ(B+ → D±K+)
Γ(B− → D±K−) + Γ(B+ → D±K+) =
±2rB sin δB sin γ





− → D±K−) + Γ(B+ → D±K+)
(Γ(B− → D0K−) + Γ(B+ → D0K+))/2 = 1 + r
2












ACP+RCP+ = −ACP−RCP−  C@L @KG 











ACP± ≡ ±2rB sin δB sin γ = ACP±RCP± 
RCP± = 1 + r2B ±
√












≈ 0, 01 ,G;%gOtﬀﬃ 10#96ﬁv%:6;ﬁHﬃ;%+wﬀﬃ6R%+fC!5Jﬀﬃ9;
R±/R ≈ RCP± !0Y0/4
R± =
Γ(B− → D±K−) + Γ(B+ → D±K+)





Γ(B− → D0K−) + Γ(B+ → D¯0K+)












x± = rB cos(δB ± γ)  C@LDC ? 











RCP+ +RCP− − 2
2
 C@LDC<E&



































Br(D0 → CP ) ≈ 0, 05
∑









B− → D¯0K− "!5
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 RCP± 	%gOt0j>6"!5;98+ﬀﬃ  C@L @#S L
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b→ cu¯s ; b→ uc¯s #ﬁﬀﬃ>;Vﬀﬃ0#I"!5=


















µ(1− γ5)qj 0#G/0ﬀﬃ6C!5>;ﬁ#x#98:ﬂ*6%+;ﬁ#GV/0ﬀﬃ6%+6Iij76"!59p#ﬂ>!56/CK0#E,; c1(mb) = 1, 13
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B0 → D¯−pi+ LbF!
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γ


















CP = −1 {(R%+6 L























x+ = −0, 082 ± 0, 053 ± 0, 018 xs+ = 0, 32 ± 0, 18 ± 0, 07
x− = 0, 102 ± 0, 062 ± 0, 022 xs− = 0, 33 ± 0, 16 ± 0, 06
r2B = −0, 12± 0, 08 ± 0, 03 r2sB = 0, 30 ± 0, 25
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B− → D¯0K− #968:Yp8+ZPO 620#98:>;ﬁﬂ*C!5;98+ﬀﬃAmy!EYﬀﬃ98+#ﬁ02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Γ(B− → D(K+pi−)K−) + Γ(B+ → D(K−pi+)K+)
Γ(B− → D(K−pi+)K−) + Γ(B+ → D(K+pi−)K+)
= r2B + r
2
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-1.4 -1.2 -1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4
BaBar 0.35 ± 0.13 ± 0.04
Belle 0.06 ± 0.14 ± 0.05
Average 0.22 ± 0.10
BaBar -0.06 ± 0.13 ± 0.04
Belle -0.12 ± 0.14 ± 0.05
Average -0.09 ± 0.10










Belle -0.20 ± 0.22 ± 0.04
Average -0.15 ± 0.16
Belle 0.13 ± 0.30 ± 0.08
Average 0.13 ± 0.31
BaBar -0.08 ± 0.19 ± 0.08
Average -0.08 ± 0.21
BaBar -0.26 ± 0.40 ± 0.12
Average -0.26 ± 0.42










































































































-1 0 1 2 3
BaBar 0.90 ± 0.12 ± 0.04
Belle 1.13 ± 0.16 ± 0.08
Average 0.98 ± 0.10
BaBar 0.86 ± 0.10 ± 0.05
Belle 1.17 ± 0.14 ± 0.14
Average 0.93 ± 0.10










Belle 1.41 ± 0.25 ± 0.06
Average 1.25 ± 0.19
Belle 1.15 ± 0.31 ± 0.12
Average 1.15 ± 0.33
BaBar 1.96 ± 0.40 ± 0.11
Average 1.96 ± 0.41
BaBar 0.65 ± 0.26 ± 0.08
Average 0.65 ± 0.27
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AADS =
Γ(B− → D(K+pi−)K−)− Γ(B+ → D(K−pi+)K+)
Γ(B− → D(K+pi−)K−) + Γ(B+ → D(K−pi+)K+)
=
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|D〉 = |D+〉+ |D−〉√
2
+ r∗Be




B−γ) ¯|D0〉  C@L ENC
hs!5#I%+s/E!ﬃ#xPO 6	0#98:>;ﬁﬂ*C!5;98+ﬀﬃ
D∗ → Dγ ,@%'!<Y*!5%+6x CP @6 D∗ Y98"















|D〉 = |D−〉+ |D+〉√
2
+ r∗Be
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B → DK∗ ,J%gOQ!5"!5%:D@#ﬁ4ibŁ !3;ﬁ2/0ﬀﬃ1=R8:03!56@?fﬁ0#96%:;C!5;ﬁ#	Uh	n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75◦ < γ < 105◦
$v6]8:YE!56 (/0ﬀﬃ@z!5/0((6@?
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B → DK  SKS  ,;xﬀﬃR;98+7; RADS < 0, 0139 ; rB < 0, 18 $ 90% i8:YE!56vs/0ﬀﬃ@z!5/0*L
I 314!
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RADS < 0, 039
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B → DK ;<Jﬀﬃ6 B → D∗(D0pi0)K , κ = −1 Jﬀﬃ6 B → D∗(D0γ)K L
hs!5# %+&/E!ﬃ#40#41ﬀ70#
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B± → D(K0Spi±)non−K∗
F!58:#98g,
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AD(m2−,m2+)
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398 ± 23 Bﬀﬃ6 DK , 97 ± 13  93 ± 12 GJﬀﬃ6
D∗K
!0Y0/













/:ﬀ# %( ) 8 ' ;ﬁ;.
 ! -#7.
 
K∗(892)− −1, 223 ± 0, 011 1, 3461 ± 0, 0096
&:0
K∗0 (1430)
− 1, 698 ± 0, 022 0, 576 ± 0, 024
	 
K∗2 (1430)
− 0, 834 ± 0, 021 −0, 931 ± 0, 022
	& 3
K∗(1410)− −0, 248 ± 0, 038 −0, 108 ± 0, 031 
:0
K∗(1680)− −1, 285 ± 0, 014 0, 205 ± 0, 013 
 	
K∗(892)+ 0, 0997 ± 0, 0036 −0, 1271 ± 0, 0034 
 
K∗0 (1430)








ω(782) −0, 02194 ± 0, 00099 0, 03942 ± 0, 00066 
 
f2(1270) 0, 699 ± 0, 018 −0, 387 ± 0, 018
5:0




−0, 99 ± 0, 19 3, 82 ± 0, 13
 
f0(980) −0, 4465 ± 0, 0057 −0, 2572 ± 0, 0081
	& 
f0(1370) −0, 95 ± 0, 11 1, 619 ± 0, 011
5

σ −1, 28 ± 0, 02 −0, 273 ± 0, 024
 	


























331 ± 17 Bﬀﬃ6 DK , 81 ± 11 Bﬀﬃ6 D∗K
!EY0/



































































































x0 = 0, 85
0#9;6 "!5C!51);9ﬁ w/ﬁK"!5ﬂ17;vYﬃ!598'!5R%+*LSbcvﬁ0#96%:;C!5;(f%gOQ!
-6#ﬁ;ﬁ1>;&ﬀﬃ
ρ+ = 0, 75 ± 0, 11 ± 0, 06 , ρ− = 0, 72 ± 0, 11 ± 0, 06 , θ+ = (147 ± 23 ± 13)◦ , θ− = (173 ± 42± 19)◦ ,
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-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
BaBar
ICHEP 2006 preliminary
-0.072 ± 0.056 ± 0.014 ± 0.029
Belle


















0.084 ± 0.088 ± 0.015 ± 0.018
Belle


















-0.070 ± 0.230 ± 0.130 ± 0.030
Belle




































































-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
BaBar
ICHEP 2006 preliminary
0.041 ± 0.059 ± 0.018 ± 0.011
Belle


















-0.106 ± 0.091 ± 0.020 ± 0.009
Belle


















-0.200 ± 0.200 ± 0.110 ± 0.030
Belle


































































-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
BaBar
ICHEP 2006 preliminary
-0.033 ± 0.066 ± 0.007 ± 0.018
Belle


















0.096 ± 0.111 ± 0.032 ± 0.017
Belle


















-0.010 ± 0.320 ± 0.180 ± 0.050
Belle




































































-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
BaBar
ICHEP 2006 preliminary
0.056 ± 0.071 ± 0.007 ± 0.023
Belle


















-0.019 ± 0.096 ± 0.022 ± 0.016
Belle


















0.260 ± 0.300 ± 0.160 ± 0.030
Belle























































































B0 − B¯0 L
bc	;C!56@?(s0#ﬁ8:>;ﬁﬂ*C!5;98+ﬀﬃwB!57;V@6(;ﬁ12#x0#ﬁ;Iﬀﬃs"!5=
P (B0 → D(∗)±X∓,∆t) ∝ 1± C(∗) cos(∆md∆t) + S(∗)± sin(∆md∆t)  C@L F C





















































B → D(∗)−pi+ ﬀﬃ6 B → D(∗)−ρ+ 
6@? @8'!5ﬂ*C!51210#G(!59Rﬁ*,7%gO 6 8:12%:8+j76"!5>;S6V;9C!5#98:;98+ﬀﬃ
b¯→ c¯ud¯ my!EYﬀﬃ98+#ﬁ0iiS!5R8:RRJﬀ{3K"!56;G$
ﬂ>!56/CK ,z%gOQ!56;9ﬁ=8:12%:8+j>6"!57;i6	;9C!5#98:;98+ﬀﬃ
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(r(∗), δ(∗))
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a(∗) ≡ 2rµ sin(2β + γ) cos δµ  C@L F#S 
b(∗) ≡ 2r′i sin(2β + γ) cos δ
′
i








µ ∈ D∗∓pi± , D∓pi± , D∓ρ± L

f!2!5%+ﬀﬃﬁ#
S(∗)± = (a(∗) ± c(∗)) + b(∗)  C@L FKH 
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%:8:128:;ﬁ#96B98+6ﬁ | sin(2β + γ)| < 0, 64(0, 40) $ 68%(90%) =8:YE!56f	/0ﬀﬃ@z!5/0*LB}S%:%+	;C!5R%:8:;  I>? 
6=%:8:128:;ﬁ=#96J98+6ﬁ | sin(2β + γ)| < 0, 44(0, 13) $ 68%(95%) s8:YE!56f	/0ﬀﬃ@z!5/0<!0Y0/%+s1ﬀp
D∗∓pi±
,N; | sin(2β + γ)| < 0, 52(0, 07) $ 68%(95%)  8:YE!56r3/0ﬀﬃ@z!5/0(!0Y0/3%+1ﬀp D∓pi± L
bN!Z/0ﬀﬃ1R8:"!58+#ﬁﬀﬃfi;ﬁﬀﬃ6#G/00#Iﬁ0#96%:;C!5;ﬁ#Iﬀﬃ 
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 meas. in fitγno 














































γ = (77 ± 31)◦ L
o3!



















γ = (61, 5± 8, 7)◦ L
   (deg)γ








 meas. in fitγno 
Full Frequentist treatment on MC basis
WAD(*) K(*) GLW + ADS









f i t t e r
   (deg)γ
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γ
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Γ(Btag → B¯0d(ttag), BCP → fCP (ttag + ∆t))− Γ(Btag → B0d(ttag), BCP → fCP (ttag + ∆t))








1 + |λfCP |2
cos(∆mt)− 2=mλfCP
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β = 0, 49
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tCP − ttag 7;9ﬁ3%+0#
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∆z = 〈βzγ〉cτB = 260
µ
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ﬀﬃ/0;98+ﬀﬃ kl8:;98'!5% G/;96%
o9ﬂ*8+TVd 5bcXd giW 
9, 0/3, 1 9, 0/3, 1 9, 0/3, 1
ﬀﬃ6C!5>;UTVd 5bcXd { 
0, 75/2, 15 1, 05/1, 78 2, 6/1, 8
Uﬀﬃ1=Rﬁ		"!ﬃj>6;ﬁ#
1658 800 1722
X#9"!ﬃ/017;V>;9ﬁ	"!ﬃj>6;ﬁ#  # 
4, 2 8, 4 4, 2
σx(µm) 110 120 100
σy(µm) 3, 3 5, 6 5, 0























































s = 10, 58
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z = +10, 1
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(2, 32 ± 0, 30)%
E(GeV)0,25
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σφ = σθ =
(
3, 87 ± 0, 07√
E(GeV)
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D∗0 → D0pi0 ;
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D∗0(2007) → D0pi0 61, 9 ± 2, 9
D∗0(2007) → D0γ 38, 1 ± 2, 9
D0 → K−pi+ 3, 80 ± 0, 07
D0 → K−pi+pi0 14, 1 ± 0, 5
D0 → K−pi+pi−pi+ 7, 72 ± 0, 28
D0 → K+K− 0, 384 ± 0, 01
D0 → pi+pi− 0, 1364 ± 0, 0032
D0 → K0Spi0 0, 75 ± 0, 08
D0 → K0Sρ0 1, 55+0,12−0,16
D0 → K0Sφ 0, 458 ± 0, 034
D0 → K0Sη′(958) 0, 91 ± 0, 14
D0 → K0Sη 0, 38 ± 0, 06
D0 → K0Sω 1, 10 ± 0, 2
K0s → pi+pi− 69, 2 ± 0, 05
pi0 → γγ 98, 798 ± 0, 032
ρ0 → pi+pi− 100
ω → pi+pi−pi0 89, 1 ± 0, 7
η′ → ρ0γ 29, 4 ± 0, 9
η′ → ηpi+pi− 44, 5 ± 1, 4























































































D∗0 cu¯ I(JP ) = 12(1
−) 2006, 7 < 2, 1




IG(JPC) = 1+(1−−) 775, 5 ± 0, 4 149, 4 ± 1, 0
ω c1(uu¯) + c2(ss¯) I
G(JPC) = 0−(1−−) 782, 65 ± 0, 12 8, 49 ± 0, 08
η′ c1(uu¯) + c2(ss¯) IG(JPC) = 0+(0−+) 957, 78 ± 0, 14 0, 203 ± 0, 016
η c1(uu¯) + c2(ss¯) I
G(JPC) = 0+(0−+) 547, 51 ± 0, 18 0, 0013 ± 0, 00007
φ c1(uu¯) + c2(ss¯) I
G(JPC) = 0−(1−−) 1019, 460 ± 0, 019 4, 26 ± 0, 05
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D∗0 → D0pi0 ; D∗0 → D0γ LBbc0#iKﬀﬃ;ﬁﬀﬃ#




















D∗0 → D0pi0 




∆m ∈ [0, 08; 0, 18] iW! c2 Bﬀﬃ6I%+i1ﬀp D∗0 → D0γ L
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 ∆m ∈ [0, 13; 0, 17] iW! c2 Jﬀﬃ6G%+s1ﬀ7 D∗0 → D0pi0 
 ∆m ∈ [0, 08; 0, 18] iW! c2 Jﬀﬃ6G%+s1ﬀ7 D∗0 → D0γ L
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H0 ≈ 1 L
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L0 = L0  G L G 
L2 = 1
2
(3L2 − L0)  G L S 
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1 + cos2 (~TB , ~z)
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MVA input variable: r2all 
cosPcm






















MVA input variable: cosPcm 
abs_cosPcm






















MVA input variable: abs_cosPcm 
L0



















MVA input variable: L0 
L1




















MVA input variable: L1 
L2






















MVA input variable: L2 
thrust























MVA input variable: thrust 
thrustROE




















MVA input variable: thrustROE 
cosThetaT























MVA input variable: cosThetaT 
abs_cosThetaT





















MVA input variable: abs_cosThetaT 
cosThrust























MVA input variable: cosThrust 
HemiChDiff






























B → D∗0K , D∗0 → D0pi0 , D0 → Kpi L
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B → D∗0K ,














































, | cosPCM | , | cos θthrust| , | cos θT | L
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cos θT > 0, 9
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6 : 4 : 4 : 2
,
6 : 5 :
5 : 2
,
6 : 7 : 7 : 2
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100 5 -3 -1 0 0 82 3 -2 -1 -1 3 -4 -1 10
5 100 6 -1 0 0 5 2 0 1 -2 -1 0 0 0
-3 6 100 -19 25 35 -1 26 12 45 -16 -2 0 -1 1
-1 -1 -19 100 69 54 0 2 -1 1 0 0 2 2 0
0 0 25 69 100 96 2 1 14 55 -7 0 1 0 0
0 0 35 54 96 100 2 -1 18 64 -7 0 1 -1 0
82 5 -1 0 2 2 100 3 -3 0 -6 1 -8 -3 6
3 2 26 2 1 -1 3 100 1 0 0 0 1 1 2
-2 0 12 -1 14 18 -3 1 100 22 20 -2 1 0 2
-1 1 45 1 55 64 0 0 22 100 -4 0 0 -2 0
-1 -2 -16 0 -7 -7 -6 0 20 -4 100 -1 1 1 -3
3 -1 -2 0 0 0 1 0 -2 0 -1 100 1 0 0
-4 0 0 2 1 1 -8 1 1 0 1 1 100 0 0
-1 0 -1 2 0 -1 -3 1 0 -2 1 0 0 100 -1
10 0 1 0 0 0 6 2 2 0 -3 0 0 -1 100






































100 0 4 -1 0 1 59 3 0 1 -1 1 1 -1 0
0 100 2 -6 -6 -6 7 -2 -2 -3 -1 -8 2 0 0
4 2 100 -3 27 35 9 53 10 43 -22 -1 0 2 -3
-1 -6 -3 100 88 79 -3 4 0 18 -13 5 -5 2 -9
0 -6 27 88 100 97 0 33 12 48 -15 4 -4 3 -8
1 -6 35 79 97 100 0 38 17 56 -13 4 -4 3 -8
59 7 9 -3 0 0 100 4 0 2 0 -2 3 0 0
3 -2 53 4 33 38 4 100 10 33 -5 0 0 3 0
0 -2 10 0 12 17 0 10 100 29 36 -2 3 2 3
1 -3 43 18 48 56 2 33 29 100 -9 0 0 2 -3
-1 -1 -22 -13 -15 -13 0 -5 36 -9 100 -4 7 0 6
1 -8 -1 5 4 4 -2 0 -2 0 -4 100 -5 -2 0
1 2 0 -5 -4 -4 3 0 3 0 7 -5 100 -2 2
-1 0 2 2 3 3 0 3 2 2 0 -2 -2 100 -3
0 0 -3 -9 -8 -8 0 0 3 -3 6 0 2 -3 100
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B → D∗0K , D∗0 →
D0pi0
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Background rejection versus Signal efficiency
Signal efficiency



































Background rejection versus Signal efficiency
Signal efficiency



































Background rejection versus Signal efficiency
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Kpi 63, 2 77, 7
pipi 72, 3 81, 0
KK 65, 0 80, 6
K0Spi
0 62, 9 78, 0
K0Sω 56, 5 68, 5
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B± → D∗h± , D∗ → D0pi0 , D0 → X1X2 L
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B± → D∗h± , D∗ → D0γ , D0 → X1X2 L
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B± → D∗K± F9'*)OT*+.@
?
+6)B57CV>0'*)






































































































































∆Eshift ∈ [30− 85]MeV ÐoÑ X ﬂVÓ







































































































































LK + Lpi ÐoÑ
XyÓ
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B± → D∗K± r
8:'g)4HJW6CK578
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ﬁﬂﬃ! #"%$'&!( Z9>4HJ8JH:)0' LK/pi > 0, 9
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K Ð KID >






ﬀ,+(!-#"+*g'2> LK/pi < 0, 1 Ó
Í
HJW6CK578
pi Ð KID >






ﬀ,+(!-#"+*g'2> LK/pi < 0, 1 Ó
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Kpi 0, 7 ± 0, 4 −6, 0± 0, 3 5, 1± 4, 3 1, 0± 1, 4
pipi 1, 1 ± 0, 5 −6, 9± 0, 5 −24, 4 ± 15, 5 3, 7± 9, 3
KK 1, 4 ± 0, 4 −5, 9± 0, 4 10, 4 ± 12, 3 −0, 1± 3, 9
K0Spi
0 3, 0 ± 0, 8 −6, 0± 0, 8 3, 3 ± 14, 7 5, 6± 4, 9
K0Sω −4, 0± 2, 2 −7, 2± 1, 7 −25, 5 ± 16, 3 5, 2± 7, 0
































Kpi 1, 3 ± 0, 4 −6, 0± 0, 3 0, 9± 3, 0 0, 6± 1, 0
pipi 1, 9 ± 0, 6 −5, 9± 0, 6 4, 4 ± 12, 8 8, 5± 6, 3
KK 1, 5 ± 0, 5 −5, 3± 0, 5 −2, 5± 9, 6 2, 9± 3, 1
K0Spi
0 1, 1 ± 0, 8 −5, 8± 0, 8 2, 6 ± 10, 7 0, 7± 4, 0
K0Sω −1, 7 ± 1, 7 −8, 4± 1, 7 11, 3 ± 15, 8 4, 6± 6, 5

























PX(∆EK , y) = PX(∆EK)PX (y) ÐoÑ X Ñ Ó
5s3y'*T
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+.C/FN Llim ≡ Lcc¯ = 360









































































































































































B± → D∗(D0pi0)h± r













































































































































































































































































































































































































































































































































































































































































































































































































































B± → D∗(D0pi0)K X
		
	
D0   pi
Kpi 20, 99± 0, 08 22, 22± 0, 06
pipi 14, 62± 0, 06 14, 75± 0, 07
KK 20, 36± 0, 08 20, 47± 0, 08
K0
S
pi0 8, 85± 0, 05 8, 89± 0, 05
K0
S
ω 4, 44± 0, 04 4, 48± 0, 04
K0
S





















B± → D∗(D0γ)K X
		
	
D0   pi
Kpi 24, 69± 0, 09 24, 86± 0, 06
pipi 14, 67± 0, 07 14, 82± 0, 07
KK 21, 12± 0, 08 21, 19± 0, 08
K0
S
pi0 8, 84± 0, 05 8, 97± 0, 05
K0
S
ω 4, 22± 0, 04 4, 25± 0, 04
K0
S
φ 13, 51± 0, 06 13, 65± 0, 07
































































B± → D∗(D0γ)h± X(l '*)<10G*)4Z98J>B57>0)ﬁ@A+.CD>410'2CD>]zDZ/']8E5ÇÈ+.C/T2>4H:+.C F9']F9'2C/)0HJ>0G
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òMä _çoà ëyõ ó`ð2ó`ß_à`äfà`ß*âoááÈãpöMß7åì
pi
åÔæ7áÔâoóqá









































òMä _çoà ëyõ ó`ð2ó`ß_à`äfà`ß*âoááÈãpöMß7åì
pi
åÔæ7áÔâoóqá





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 0.050±mean = -0.0030 

























 0.052±mean =  0.009 























 0.049±mean = -0.0636 























 0.050±mean = -0.0239 























 0.053±mean = -0.1164 
























70  0.049±mean =  0.066 
























70  0.051±mean = -0.1264 
























 0.050±mean = -0.1632 

























 0.051±mean = -0.1656 























60  0.050±mean =  0.034 























 0.051±mean = -0.0231 
























 0.050±mean =  0.020 























60  0.054±mean = -0.0744 























 0.051±mean = -0.0639 
























 0.054±mean = -0.0215 
























 0.047±mean = -0.0540 























60  0.051±mean = -0.0222 

























 0.051±mean = -0.1044 
























 0.049±mean = -0.0745 























 0.050±mean =  0.010 
























 0.049±mean = -0.1418 
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 0.055±mean = -0.0731 

























 0.053±mean = -0.1815 

































































































 0.047±mean = -0.0004 
























 0.050±mean = -0.0105 
























 0.050±mean = -0.0210 























 0.054±mean =  0.043 
























 0.048±mean = -0.0516 
























 0.049±mean =  0.126 
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60  0.052±mean = -0.1632 
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60  0.051±mean = -0.0109 






















50  0.053±mean = -0.0094 
























70  0.052±mean =  0.036 
























 0.049±mean = -0.0654 

























 0.049±mean = -0.0724 
























 0.047±mean = -0.0239 
























 0.050±mean = -0.0104 























 0.054±mean = -0.0819 























 0.053±mean = -0.0513 
























 0.052±mean = -0.0075 

























80  0.048±mean = -0.0528 
























 0.048±mean = -0.0766 
























 0.050±mean = -0.0739 
























 0.053±mean = -0.0432 

































































































 0.043±meanSK =  0.141 

























 0.048±meanSPi =  0.054 


























 0.045±meanBkgdK = -0.1439 

























40  0.045±meanBkgdPi = -0.0985 
























35  0.046±meanSK = -0.0496 

























 0.045±meanSPi = -0.1087 

























 0.043±meanBkgdK =  0.008 

























 0.042±meanBkgdPi =  0.059 

























 0.046±meanSK = -0.0003 
























 0.048±meanSPi =  0.016 

























 0.048±meanBkgdK = -0.0455 
























 0.048±meanBkgdPi = -0.0332 
























 0.047±meanSK =  0.026 

























 0.046±meanSPi = -0.0264 

























40  0.047±meanBkgdK = -0.0835 
























 0.048±meanBkgdPi = -0.0851 



























 0.043±meanSK =  0.081 

























 0.046±meanSPi =  0.032 

























 0.043±meanBkgdK = -0.1462 
























35  0.046±meanBkgdPi =  0.032 

























 0.048±meanSK = -0.0334 
























35  0.044±meanSPi = -0.0819 

























 0.046±meanBkgdK = -0.0146 

























 0.044±meanBkgdPi = -0.0869 

































































































 0.047±meanSK =  0.058 

























40  0.045±meanSPi =  0.112 

























 0.046±meanBkgdK =  0.023 


























 0.044±meanBkgdPi = -0.0966 

























 0.046±meanSK =  0.013 


























 0.045±meanSPi = -0.0830 

























 0.045±meanBkgdK =  0.011 

























40  0.043±meanBkgdPi = -0.0497 

























 0.050±meanSK =  0.044 
























 0.055±meanSPi =  0.026 
























 0.050±meanBkgdK = -0.0498 

























 0.050±meanBkgdPi = -0.0851 

























40  0.045±meanSK = -0.0266 

























 0.045±meanSPi = -0.0325 

























40  0.047±meanBkgdK = -0.0391 
























 0.046±meanBkgdPi =  0.010 

























 0.043±meanSK = -0.0266 

























 0.047±meanSPi = -0.0224 

























40  0.048±meanBkgdK = -0.0036 

























 0.047±meanBkgdPi = -0.0648 


























45  0.045±meanSK = -0.0142 
























35  0.045±meanSPi = -0.0456 
























35  0.045±meanBkgdK = -0.0248 

























 0.044±meanBkgdPi = -0.0173 
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 K 7, 26± 3, 54 7, 43± 3, 41
	 pi 135, 89± 14, 06 132, 87± 13, 78
#$ 
% K 40, 39± 6, 72 40, 31± 6, 64
#& 
% pi 119, 46± 13, 39 122, 40± 13, 34














































































































































































































B± → D∗(D0pi0)h± r







































































































































































































































D∗ → Dγ Ð >B57-98:'s57ZmFbZ-K5.) ÓMX
v+VF9' A∗CP Ð
)4HJW6CK578








Kpi 0, 01304 ± 0, 04952 ± 0, 00719 0, 08393 ± 0, 00434 ± 0, 00291 Ë
pipi −0, 34821 ± 0, 41560 ± 0, 01080 0, 05519 ± 0, 02581 ± 0, 00560 0, 65759 ± 0, 30948 ± 0, 06664
KK 0, 06244 ± 0, 13361 ± 0, 01528 0, 09829 ± 0, 01383 ± 0, 00460 1, 17111 ± 0, 17583 ± 0, 05475
K0Spi
0 −0, 39969 ± 0, 22911 ± 0, 04237 0, 05972 ± 0, 01412 ± 0, 00343 0, 71149 ± 0, 17226 ± 0, 04097
K0Sω 0, 08485 ± 0, 56622 ± 0, 13152 0, 04685 ± 0, 02851 ± 0, 01210 0, 55817 ± 0, 34091 ± 0, 14417
K0Sφ −0, 06126 ± 0, 25703 ± 0, 02605 0, 12378 ± 0, 03568 ± 0, 00836 1, 47484 ± 0, 43205 ± 0, 09957







Kpi −0, 12774 ± 0, 06579 ± 0, 01168 0, 08243 ± 0, 00565 ± 0, 00202 Ë
pipi −0, 43859 ± 1, 26619 ± 0, 25368 0, 02701 ± 0, 03266 ± 0, 00945 0, 32768 ± 0, 39687 ± 0, 11464
KK −0, 27622 ± 0, 20663 ± 0, 01877 0, 08890 ± 0, 01951 ± 0, 00553 1, 07846 ± 0, 24781 ± 0, 06716
K0Spi
0 0, 39305 ± 0, 24667 ± 0, 01646 0, 06886 ± 0, 01859 ± 0, 00353 0, 83538 ± 0, 23259 ± 0, 04278
K0Sω 0, 29768 ± 0, 58270 ± 0, 29787 0, 05754 ± 0, 03497 ± 0, 03162 0, 69805 ± 0, 42688 ± 0, 38364





R∗ = 0, 083 ± 0, 003 ± 0, 002 O578:'2Z91F9' 
 r 
 Ñ {ANÂ8E5]WyG2C/G21B57>4H:+.C








A∗CP+ = 0, 057 ± 0, 107 ± 0, 008 Á
5.)PFRQp5.)4w±@AG2>414H:'ﬁF9'ÃT0UK5714Wy'F/57C/)f8E5I)4HJ@Z98E57>4H:+.C


















A∗CP− = −0, 234 ± 0, 128 ± 0, 014 Á
5.)PFRQp5.)4w±@AG2>414H:'ﬁF9'ÃT0UK5714Wy'F/57C/)f8E5I)4HJ@Z98E57>4H:+.C

























































x∗± ≡ r∗B(cos(δ∗B ± γ)










x∗+ = −0, 021 ± 0, 059 ± 0, 012
x∗− = 0, 100 ± 0, 053 ± 0, 010
(r∗B)
2 = −0, 116 ± 0, 084 ± 0, 021
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− µMC∆Epi −1, 69 ± 0, 19MeV −8, 9
µDATAmES − µMCmES −242 ± 20 keV/c2 −12, 1
µDATA∆M − µMC∆M −134 ± 26 keV/c2 −5, 2
µDATAmD0





















−220 ± 74 keV/c2 −3, 0
µDATAmpi0
− µMCmpi0 820 ± 420 keV/c
2 Ú r 

µDATAmω − µMCmω 0± 540 keV/c2 

µDATAmφ − µMCmφ 180 ± 220 keV/c2 

rp{
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K pi


























































p ∈ [0; 1] ;<'    c r p ∈ [1; 2] ;<'   c r p ∈ [2; 3] ;<'    c r
p ∈ [3; 4] ;<'    c X &\'*)F9+.C9C/G*'*))B+.CD>'2Cu10+.Z9Wy'6r98E5A)4HJ@cZ98E57>4H:+.Cvm+.CV>0' l 57148:+A'*)4>x'2C-98:'2Z X
y  
!  	 !#ﬁﬀﬂ ﬃ! 
	 ,"#  &%  
θ
K pi





















































cos θ ∈ [−1;−0, 5] r cos θ ∈ [−0, 5; 0] r cos θ ∈ [0; 0, 5] r cos θ ∈
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K 0, 00023 0, 00034 −
Í
HJW6CK578
pi 0, 00003 0, 00025 −
14Z9HJ>
K 0, 00028 0, 00307 −
14Z9HJ>






























K 0, 00294 0, 00059 0, 00682
Í
HJW6CK578
pi 0, 00063 0, 00052 0, 00596
14Z9HJ>
K 0, 02215 0, 00628 0, 07292
14Z9HJ>






























K 0, 00060 0, 00040 0, 00456
Í
HJW6CK578
pi 0, 00042 0, 00056 0, 00638
14Z9HJ>
K 0, 00465 0, 00070 0, 00821
14Z9HJ>






























K 0, 00340 0, 00076 0, 00882
Í
HJW6CK578
pi 0, 00053 0, 00059 0, 00679
14Z9HJ>
K 0, 00769 0, 00453 0, 05256
14Z9HJ>





























K 0, 00227 0, 00124 0, 01425
Í
HJW6CK578
pi 0, 00185 0, 00117 0, 01365
14Z9HJ>
K 0, 00372 0, 00876 0, 10173
14Z9HJ>































K 0, 00321 0, 00059 0, 00678
Í
HJW6CK578
pi 0, 00108 0, 00047 0, 00544
14Z9HJ>
K 0, 00924 0, 00364 0, 04224
14Z9HJ>































K 0, 00038 0, 00022 −
Í
HJW6CK578
pi 0, 00004 0, 00018 −
14Z9HJ>
K 0, 00137 0, 00147 −
14Z9HJ>






























K 0, 00079 0, 00055 0, 00732
Í
HJW6CK578
pi 0, 00151 0, 00037 0, 00511
14Z9HJ>
K 0, 03767 0, 00882 0, 11834
14Z9HJ>






























K 0, 00113 0, 00028 0, 00368
Í
HJW6CK578
pi 0, 00141 0, 00037 0, 00482
14Z9HJ>
K 0, 00766 0, 00387 0, 05198
14Z9HJ>






























K 0, 00223 0, 00068 0, 00903
Í
HJW6CK578
pi 0, 01094 0, 00404 0, 05427
14Z9HJ>
K 0, 01356 0, 00159 0, 02136
14Z9HJ>






























K 0, 00357 0, 00131 0, 01760
Í
HJW6CK578
pi 0, 00422 0, 00124 0, 01650
14Z9HJ>
K 0, 06457 0, 02854 0, 38291
14Z9HJ>






























K 0, 00192 0, 00061 0, 00816
Í
HJW6CK578
pi 0, 00014 0, 00066 0, 00891
14Z9HJ>
K 0, 05180 0, 01707 0, 22903
14Z9HJ>
pi 0, 00258 0, 00084 0, 01112


















































































































































































































































K Ó A∗CP Ð
)4HJW6CK578






































































































































































K Ó A∗CP Ð
)4HJW6CK578






























































































































































Mean     2.58
RMS     0.556
Underflow       0
Overflow        1
Integral 
 1.565e+05









Mean    2.016
RMS    0.6039
Underflow       0





Mean    2.562
RMS    0.5631
Underflow       0
Overflow        0
Integral 
 7.333e+04











i s  
   2.85
   0.5156
rflo     






































































































































































































Kpi −0, 39 ± 0, 17
pipi −0, 03 ± 0, 44
KK 0, 12 ± 0, 37
K0Spi
0 −0, 11 ± 0, 57
K0Sω 0, 81 ± 1, 12




Kpi −0, 57 ± 0, 17
pipi −0, 13 ± 0, 44
KK 0, 28 ± 0, 37
K0Spi
0 −0, 17 ± 0, 56
K0Sω 2, 24 ± 1, 16





Kpi −1, 83 ± 0, 37
pipi −0, 91 ± 0, 44
KK −0, 75 ± 0, 37
K0Spi
0 −1, 78 ± 0, 57
K0Sω −1, 33 ± 1, 12




Kpi −1, 77 ± 0, 34
pipi −1, 50 ± 0, 44
KK −0, 72 ± 0, 37
K0Spi
0 −1, 13 ± 0, 57
K0Sω −1, 23 ± 1, 15


























































































B → D∗0pi X
Mode A∗CP A∗CP
D∗0 → Dpi0 D∗0 → Dγ
Kpi −0, 00254 ± 0, 01237 −0, 00683 ± 0, 01639
pipi 0, 01056 ± 0, 07512 0, 15089 ± 0, 09973
KK −0, 00631 ± 0, 04350 0, 05684 ± 0, 05197
K0Spi
0 0, 00622 ± 0, 04220 0, 05973 ± 0, 05626
K0Sω 0, 00044 ± 0, 07299 −0, 03501 ± 0, 09662
K0Sφ 0, 02719 ± 0, 08426 −0, 05909 ± 0, 11074

ﬁ   § &yoª¨
CP



















B± → D∗K r D → K0Sφ
'2>


























































 D0 → K0Sφ
r9zDZ9H\'*)0>fZ9CG2>B57>F9'
CP = −1 


















































B± → D∗(Dpi0)K rbC/+.Z/)x+.-9>0'2C/+.C/)À






RobsCP− = RtrueCP− ×
1 + |z|2RCP+RCP−


















































1− (0, 25 ± 0, 01)








1 + (0, 25 ± 0, 01) × RCP+RCP−
1 + (0, 25 ± 0, 01) Ð
{
XyÓ




























= AtrueCP+ × (0, 61 ± 0, 02) Ð
{
X yÓ
RobsCP+ = RtrueCP+ ×
1 + |z|2RCP−RCP+
















































10'2CK57CD> |z|2 = 0, 42 ± 0, 08 Ù ÒsÚ  7Û r/+.C+.-9>4H:'2CV>À
AobsCP− = AtrueCP− × (0, 40 ± 0, 06) Ð
{
XJÒyÓ
AobsCP+ = AtrueCP+ × (0, 42 ± 0, 06) Ð
{
XJÒ ﬂVÓ
RobsCP− = RtrueCP− × (0, 98 ± 0, 09) Ð
{
XJÒ yÓ





















































































































D∗ → Dpi0(Dγ) r D → fCP zDZ9Hf)0+.CV>
10'*T*+.C/)4>414Z9HJ>0)F/57C/)8:'ÃTs57CK578














































N(γ → pi0)   Y Ð )4HJW6CK578 Ó Ð '2C % Ó
)0G28:'*T2>4H:+.C9C/G*'T*+.@I@A'ﬁFbZ  /'*'*F±Ë5.T210+6)B)
pipi 0, 9 3, 8
KK 3, 0 9, 1
K0Spi
0 1, 3 9, 2
K0Sω 0, 5 5, 8
















































N(pi0 → γ)   Y Ð )0HJW6CK578 Ó Ð '2C % Ó
)0G28:'*T2>4H:+.C9C/G*'T*+.@I@A'ﬁFbZ  /'*'*F±Ë5.T210+6)B)
pipi 2, 6 28, 6
KK 5, 5 42, 0
K0Spi
0 2, 3 42, 3
K0Sω 1, 1 47, 1










































































































pipi −0, 348 ± 0, 415 −0, 348 ± 0, 415
KK 0, 062 ± 0, 134 0, 063 ± 0, 133
K0Spi
0 −0, 400 ± 0, 229 −0, 397 ± 0, 229
K0Sω 0, 085 ± 0, 566 0.082 ± 0, 561











pipi −0, 439 ± 1, 266 −0, 364 ± 1, 318
KK −0, 276 ± 0, 206 −0, 269 ± 0, 204
K0Spi
0 0, 393 ± 0, 247 0, 391 ± 0, 244
K0Sω 0, 298 ± 0, 583 0, 325 ± 0, 598
K0Sφ −0, 848 ± 0, 396 −0, 800 ± 0, 390
 (GeV)K E∆













Mean   -0.044
RMS    0.06602
Underflow       0
Overflow        0
Integral 
   9140
 (GeV)K E∆










Mean   -0.007142
RMS    0.06765
Underflow       0
Overflow        0
Integral 
   3172
 (GeV)K E∆












Mean   -0.04582
RMS    0.06641
Underflow       0

















Mean   -0.01183
RMS    0.06687
Underflow       0

















Mean   -0.0461
RMS    0.06596
Underflow       0
Overflow        0
Integral 
   8164
 (GeV)K E∆








Mean   -0.01547
RMS    0.06722
Underflow       0
Overflow        0
Integral 
   4595
 (GeV)K E∆












Mean   -0.04363
RMS    0.06549
Underflow       0
Overflow        0
Integral 
   3805
 (GeV)K E∆











Mean   -0.01352
RMS    0.07051
Underflow       0
Overflow        0
Integral 
   1650
 (GeV)K E∆










Mean   -0.04504
RMS    0.06804
Underflow       0














Mean   -0.01076
RMS    0.0671
Underflow       0
Overflow        0
Integral 
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v+±F9' A∗CP R∗K/pi R∗CP±
Kpi −0, 056 ± 0, 047 ± 0, 001 0, 086 ± 0, 004 ± 0, 004 −
pipi 0, 158 ± 0, 253 ± 0, 026 0, 119 ± 0, 032 ± 0, 007 1, 385 ± 0, 372 ± 0, 081
KK −0, 066 ± 0, 135 ± 0, 007 0, 103 ± 0, 015 ± 0, 003 1, 198 ± 0, 182 ± 0, 036
K0Spi
0 0, 198 ± 0, 159 ± 0, 021 0, 096 ± 0, 016 ± 0, 005 1, 112 ± 0, 192 ± 0, 055
K0Sω −0, 078 ± 0, 247 ± 0, 023 0, 104 ± 0, 027 ± 0, 010 1, 210 ± 0, 323 ± 0, 120
K0Sφ −0, 034 ± 0, 305 ± 0, 039 0, 071 ± 0, 023 ± 0, 005 0, 827 ± 0, 272 ± 0, 054
D∗ → Dγ
Kpi −0, 073 ± 0, 066 ± 0, 016 0, 075 ± 0, 005 ± 0, 002 −
pipi 0, 409 ± 0, 412 ± 0, 040 0, 089 ± 0, 040 ± 0, 010 1, 198 ± 0, 536 ± 0, 137
KK −0, 104 ± 0, 185 ± 0, 041 0, 087 ± 0, 017 ± 0, 005 1, 173 ± 0, 242 ± 0, 066
K0Spi
0 −0, 389 ± 0, 175 ± 0, 028 0, 107 ± 0, 020 ± 0, 005 1, 441 ± 0, 286 ± 0, 064
K0Sω 0, 094 ± 0, 300 ± 0, 100 0, 115 ± 0, 037 ± 0, 030 1, 549 ± 0, 506 ± 0, 401
K0Sφ −0, 156 ± 0, 296 ± 0, 057 0, 115 ± 0, 038 ± 0, 018 1, 541 ± 0, 522 ± 0, 233
























   	&$% ﬃ  '& 	 "#$&
R∗Kpi = 0, 080 ± 0, 003 ± 0, 001






















A∗CP+ = −0, 114 ± 0, 089 ± 0, 007
R∗+ = 0, 108 ± 0, 010 ± 0, 002
R∗CP+ = 1, 313 ± 0, 132 ± 0, 029
v+±F9'*)
D∗ CP− À
A∗CP− = 0, 060 ± 0, 099 ± 0, 016
R∗− = 0, 090 ± 0, 009 ± 0, 003









γ = 61, 7◦
r
























































































-/)0'2143657-98:' hRijhRi6k '28J8:' vm+Êwy'2C9C/'
l
'2>4>0']57CK578Jw±)B'
R∗+ 0, 086 ± 0, 021 ± 0, 007 − − 0, 108 ± 0, 010 ± 0, 002
R∗CP+ 1, 06 ± 0, 26+0,10−0,09 1, 41 ± 0, 25 ± 0, 06 1, 25 ± 0, 19 1, 313 ± 0, 132 ± 0, 029































x∗+ = 0, 112 ± 0, 061 ± 0, 012
x∗− = 0, 004 ± 0, 059 ± 0, 012
(r∗B)
2 = 0, 197 ± 0, 089 ± 0, 022








































































































Contours give -2∆(ln L) = ∆χ2 = 1, corresponding to 60.7% CL for 2 dof

































































































A∗CP+ = −0, 114 ± 0, 089 ± 0, 007
R∗CP+ = 1, 313 ± 0, 132 ± 0, 029
A∗CP− = 0, 060 ± 0, 099 ± 0, 016











































B → D∗K r D → K0Spipi
G2>B57-98JHJ>






































x∗+ = 0, 112 ± 0, 061 ± 0, 012
x∗− = 0, 004 ± 0, 059 ± 0, 012
(r∗B)
2 = 0, 197 ± 0, 089 ± 0, 019
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¼6» Ô¿6½






















'28:'2WyFbHorU<Ã¹  4¼ Â¹   È¿.½ 

È¾M½CQ2¿ b¼  Ô»VA½¿.½'0¿.½ H

¼6» Ô¿6½  ½» 
¾0¼-
pi+ → µ+e+ r Á UVw±) X '23 X 0O\ T Ð Ò    Ñ Ó<Ò  { Ò6X
Ù
Ò _ÛAÍjX
f5710)4UK5*wyr  `¿b¿ 2¼ »o¿ 	 M»	 M	 7

 2¼  ½

¼  È¼.½C  ½ » ,=74¼ *» È¿.½ 


























10's57C(r1P½+*.¹ ¶¼ Â¾!M» ,M¹±» È¿.½ ¿:


























r2F ﬁ2»e¾! *»¿/  









































&\57C/F/57Z(r^ﬃt½ 	<,g¸e¿.½  


























































r,½ ?D 	4¼ ¹   	M½K»<¿:A¾! *»Â¸

Ô¿J¼6» È¿.½  ½»VDO¿ È¿.½
































































È¿J¼6» È¿.½  ½#» ,
B0


































r ﬃ  H





















































yÓ    bX
Ù
Ú _Û XºÌÂXeÍ
5%±UK5710+s3r63 È¿J¼6» È¿.½ ¿:
¸ﬀ½


































































*M½   #J

















































































Ô¿ ¶¼6» È¿.½¼.½j¾ 0¼#y¿.½



























































































































































Ò    6ÚyÓfÚ ﬂDÚbX
Ù _ÛAl~X








































È¾M½C2¿ g¿   !ﬁJ¼6» Ô¿6½ ¿:¼6» A¿   , 
















































































































Ò   ﬂ bX
Ù
ﬂ/ÒMÛAl~X
8D57148:) y+.W/r<¸e¿ Â¹b»o¼6»o¿RﬃU 	<, Xt¹9¼Kﬁ¼ ﬁ¼6»  C%½ 	<,bj»o¼.½¾y¼4¾9] *» 4¿-D 4¼Gﬁ¿Ê¾


















































= HJW6C/'21sr¸e¼ 2¹ ¶¼6» È¿.½¦¿:I» ,½¼6»Ô¹ `¼    * V»Ô½  ¿:  *» 4¼   ½  A¿.½» 


















u» ,#½¼y»Ô¹ 4¼   ½ HD È¾6»  ½» , 4¼y¾È¼6» È¿.½ ¿:#» , ±¼ A¿.½% ¹ 



















































































'210'2-910+s32»¼  Er ﬁ4¼ M¹   	M½K»<¿:Â» ,I½ M¹±» 4¿.½   H2» M	]¹   ½+*m¼*4¼

Ô»o¼6» È¿.½¼,» 4¼ ¦¼6½¾ﬀ¼ ¶¿-D^














































 `¼ *! ¿: ?,±¼y¾ `¿.½


































































r=K  *.¹  »V-     	4¼ ¹   	M½K»u¿:
cos(2β)
7 	  F?
 ½K»@ *`¼y»@4¾ ¼6½¾¦»  F?q¾ /M½¾M½»¼.½+*6¹ J¼ ¼.½¼   
¿:



















<10+y+s3±CDwyr  	2» b¿s¾»o¿ F0¼ ¹ ;
φ1
¹   ½+*
B¯0 → Dh0 D Ô» 


















































Ô¿ ¶¼6» È¿.½ ¼.½¾A» A¸ Mﬁ A¼6»  BH7  H  ½O*A» , M b¼ *»



































HJ-j'210F9'21sr ½ ?D ¼ 4¿s¼ ﬀ»o¿
¼
*¶¿ 4¼ LO»Ã¿:» 






























r 	<,     Q	+LO»¸e¿ !J¼/4¿4¼6» È¿.½	; 9¿M»t¿.½» , 2»o¼6»Ô¹ Ã¿:ﬁ» 






































D− D¯   B  ½+*¿.½m» , 	4¼ ¹   	M½K»¿ γ  ½


























r2 0¼  2¿ 
D0−D¯0   B ½+*Â¼.½¾Â¼	4¼ ¹   	M½K»,¿:» 
¾y¿.¹? 
¸e¼/,4¿_)¹     4¾¾0¼_4¼6»@  ½
D0 → Kpi ¾0¼- Mr Á UVw±) X '23 X &('2>4> XU 0 Ð Ú



















 ½+* 4¿.¹±½¾ ¿.½
γ
 ½





































































'*Fb14HJC9HorA<c¿.½% j»o¿.½%+¾!0¼- ¼.½¾   2»  	 Â¿ ﬀb¼> ¼.½j¾






















    ﬂ.ÛX
Ù
 ﬂ.Û X6Í



























= '2H:) !yr,Xﬁ¸ ) ½¿.½%4¼y¾ ½+*0¿;*» Ô¿6½ c»o¿6D 0¼I¾!0¼-   ½¾ 	M½  È¿.½¼ '  *.¹O






































P+6)4C/'21sr'! 4¿2½   






























r5ﬁ 4¼ ¹   	M½K»ﬁ¿:» ,  `¼.½'ﬀ  ½+*`¼ s» Ô¿.½%g¼.½¾¦¸
¼ # 	2»    ¿:

























r_ﬁ4¼¹ ; 	M½»\¿:,» , 4¼6» È¿
B(B− → D∗0K−)/B(B− →
D∗0pi−)








































































































È¿J¼6» È¿.½ D  » 
B → KD0(D¯0) I¿Ê¾ ¼.½¾





































Ô¿ ¶¼6» È¿.½ ½
B± → KD




































	4¼ ¹   	M½K»ﬁÃ¹  ½O*






























r 4¼ﬀ2¿   → ¹
» 4¼.½  Ô» È¿.½   ½ B− → D0K− ¼.½j¾




























b→ c ¼.½j¾ b→ u  ½K»@  H M½C ½u» ,<¾0¼-




















-'2» ¼ ErO»Ô¹9¾-¿:P» , ¹    H4¾A¾B¼- 
B± → (K±pi±)(D)K± ¼.½¾ B± → (K±pi±)(D)pi±


























r  4¼  ﬀ 2¿ 






















57C(r>) 2»@   ½  ½+*
γ
¹   ½+*
































































r ﬁ4¼ M¹   	M½K»Â¿:
γ
 ½
B± → D(∗)K± ¼.½¾ B± →
DK∗±


















































rUﬁ 4¼ ¹   	M½K»¿]¸

È¿J¼6» È¿.½ b¼4¼	2»@ D  » ¼ﬂ)¼  »  
¶¿y»¼.½¼    !c¿:















Z9C9H:'2> !yrI¸4¼.½"¸ Mﬁ  ½ 2¿ A¼6» È¿.½R4¿


















5.T0U/)ÊrU  	2»   *»VD  M½ ½ þ¹ 










































P+6)4C/'21sr ]^B6» 4¼ *» È¿.½¿Â¼ D 0¼  b¼   4¿







































































<HJ1;V-Vwyr_> b¼ *»(¿:t»o¼ *-)Ô¾!  ½»@ H M½CP¿.½»  	f¾ /M½¾M½»
¸"¼ % 	2»  	4¼ ¹   	M½K»ﬁ¹   ½+* B¿ , M½K»


























r ﬁ0¼ ¹ ; F2½K»f¿:ﬁ» M	`¾ 2½¾M½K»ﬁ¸Q

È¿J¼6»  ½O*¼  
F*»   ¼.½¾ 0¿.½ 2» `¼  ½K»ﬁP¿6½
sin(2β+γ)
D  »  b¼2» È¼% 0¿.½ 2» ¹ *» È¿.½ﬀ¿:






























r"ﬁ4¼ M¹   	M½K»A¿:m» M	`¾ M½j¾M½K»¸ ¼ # 	2»   
 ½























rﬁ4¼ M¹   	M½K»ﬁﬁ¿:Â¸

Ô¿ ¶¼6» È¿.½  ½
B0 → D∗−pi+ 57C/F




































































r 	<,C!P¼ !P¼  >   4¿s¿b7' >  +Ã¼6»



































































































































































'*'2@57C 2»R¼ Er  þ¹.  ½¿  »V<¿: 	
 
    

























































































































CDZ98J8JH0*»¼; :rﬁﬀ±¼.½%!> c¼ Ks»  ½+*   *¿ I¼6½C]¿:Ã» ,$!¼ !P¼    2» 

 J¼6»@ ﬀ±¼   ¼.½j¾








































CDZ98J8JH22»\¼  Er 7 2¿ A¼.½CP¿: y½¾"*M½  `¼6» È¿.½6!¼ !¼ ;  2» 






















,+6)0)sr f¼2» + D Ô¾!M½K»  L 0¼6» È¿.½6D Ô» c½ M¹ 4¼9½ 2»VDO¿# t¹  ½O*c¼ 4¿6»o¼6» È¿.½¼  ½

¼È¼.½K»




















10'*)0T0U/'21 2»¼; Er1	<   *.¹ ] D*» `¿6½
 ±¿6»o¿.½
¸e¼J¿  	2»@  
  2] *» 4¿.½













































 /+.10FRrO¸b¿ >c¿:=  ½  I¼y»  

¼Ô¼ D  ½















70¿ 	M½¾D¼6» Ô¿6½b*¿ﬂ]^B  þ¹  
























= +.8¶ÇÔ1B57@r,ﬃ  

¼/ D F(¿	<,"P½¼    ﬃ C]

M½K»?±¼  ½ ]  ]P½/½%  
¶¼6» È¿.½






















= +.8¶Ç 1B57@r ]











































































rY 4¼ﬀI*¿  B  þ¹ 





















































+VTCy'21 2»¼ Er5	Aﬁ 3- 7 	K¿s¿   Ô»*¿ Â¹ þ» 














Z9C !*HorY M½  » 














































































8D57@A'*)sr»o¼6» !M» +0¼ F*» ±¿s¾   ½ B /  	M½K»o¼  +   
Ð















































r,ﬁ4¼ M¹   	M½K»<¿:I» ,































































































HJ-j'210F9'21sr  J¿6»M7t¼ M»o¼6» !M» +0¼»o¿s¿O»o¿m¹±½ 2¿ ¶¾ ¾y¼6»o¼

























































r2)c¼ Ô»   J¿6»e¼.½¼   !~¿:
































~57@5brOﬁ4¼ M¹   	M½K»,¿:  `¼.½'ﬀ  ½+* 4¼ *» È¿.½ P¼6½¾
CP
¼  	-
   ½
B → D0CPK










































































































     6Ú
r













    Ñ Ú 
r
Ú





6Ú   Ñ Ò ﬂ
r















 Ú   ﬂ bÒ
r






















 ﬂ Ñ Ú Ñ
{br
Ò





















































































































































cc¯ ﬂ  Ñ ﬂ 6Ú


    
r
Ñ



















fu ﬂ    es$  ﬁ$
! s$    $  



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































fu  $ $





































































































































































































































































































































































































































































































































































































































































































































































B → D∗K '2>~C/+.C Z9C/'ÂF9G*)4HJCD>0G2W61B57>4H:+.C















































Ah− ≡ A(B− → K0SK+K−Xh−)
= A(B− → D∗0h−)×A(D∗0 → D0X)×A(D0 → K0SK+K−) +
A(B− → D∗0h−)×A(D∗0 → D0X)×A(D0 → K0SK+K−)
=
[
A(B− → D∗0h−)×A(D0 → K0SK+K−) +
A(B− → D∗0h−)×A(D0 → K0SK+K−)
]















































− → D∗0h−)×A(D∗0 → D0X)×A(D0 → K0SK+K−)
= A(B− → D∗0h−)×A(D∗0 → D0X)× A(D+ → K
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A(D+ → a0K0S) = A+ Ð ÄXyÓ
A(D− → φK0S) = A−
√




























Api ≡ A(B− → D∗0pi−) Ð ÄxX Ñ Ó




Api+ ≡ A(B+ → K0SK+K−Xpi+)














A(B+ → D∗0pi+) = A(B− → D∗0pi−) = Api X
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AK− ≡ A(B− → K0SK+K−XK−)
= A(D∗0 → D0X)×
[
A(B− → D∗0K−)×A(D0 → K0SK+K−) +
A(B− → D∗0K−)×A(D¯0 → K0SK+K−)
]
= A(D∗0 → D0X)×A(B− → D∗0K−)×








































A(B+ → D∗0K+) = A(B− → D∗0K−) = AK rbC/+.Z/)x+.-9>0'2C/+.C/)cÀ
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1 + r2B + 2rB cos(δB − γ)
) |z|2 +(
1 + r2B − 2rB cos(δB − γ)
)
3 cos2 θH +(












1 + r2B + 2rB cos(δB + γ)
) |z|2 +(
1 + r2B − 2rB cos(δB + γ)
)
3 cos2 θH −(












|Api− |2 + |Api+ |2 = |ApiAXA−|2 × [|z|2 + 3 cos2 θH ] Ð ÄxXJÒ
{
Ó
|Api− |2 − |Api+ |2 = |ApiAXA−|2 × 2
√
3<e(z) cos θH Ð ÄXJÒ  yÓ
|AK− |2 + |AK+|2 = |AKAXA−|2[ (1 + r2B + 2rB cos δB cos γ)|z|2 +
(1 + r2B − 2rB cos δB cos γ)3 cos2 θH +
−4rB cos δB sinγ=m(z)
√
3 cos θH)] Ð
ÄxXpÚ
yÓ
|AK− |2 − |AK+|2 = |AKAXA−|2[ rB sin δB sin γ(|z|2 − 3 cos2 θH) +
((1− r2B)<e(z)− 2rB sin δB cos γ=m(z))
√

































∫ [|AK− |2 − |AK+ |2] d(cos θH)∫
[|AK− |2 + |AK+ |2] d(cos θH)
= − 2rB sin δB sin γ(1− |z|
2)
(1 + r2B − 2rB cos δB cos γ) + |z|2(1 + r2B + 2rB cos δB cos γ)
= − 2rB sin δB sin γ
1 + r2B − 2rB cos δB cos γ
1− |z|2
1 + |z|2 1+r2B+2rB cos δB cos γ
1+r2B−2rB cos δB cos γ

















|Api− |2 + |Api+ |2 = |ApiAXA−|2
∫




∫ |z|2d cos θH∫
3 cos2 θHd cos θH
)





|AK−|2 + |AK+ |2 = |AKAXA−|2
∫
[(1 + r2B + 2rB cos δB cos γ)|z|2 +
(1 + r2B − 2rB cos δB cos γ)3 cos2 θH ]d cos θH
= |AKAXA−|2(1 + r2B − 2rB cos δB cos γ)×(
1 +
1 + r2B + 2rB cos δB cos γ
1 + r2B − 2rB cos δB cos γ
∫ |z|2d cos θH∫
3 cos2 θHd cos θH
)













|AK/Api|2 = (1 + r
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z(1 − rBei(δB−γ)) +
√
























1 + r2B − 2rB cos(δB − γ)
) |z|2 +(
1 + r2B + 2rB cos(δB − γ)
)
3 cos2 θH +(














1 + r2B − 2rB cos(δB + γ)
) |z|2 +(
1 + r2B + 2rB cos(δB + γ)
)
3 cos2 θH −(









|AK− |2 + |AK+|2 = |AKAXA−|2[ (1 + r2B − 2rB cos δB cos γ)|z|2 +
(1 + r2B + 2rB cos δB cos γ)3 cos
2 θH +
+4rB cos δB sinγ=m(z)
√
3 cos θH)] Ð
ÄxX
yÓ
|AK− |2 − |AK+|2 = |AKAXA−|2[ −rB sin δB sin γ(|z|2 − 3 cos2 θH) +
((1− r2B)<e(z) + 2rB sin δB cos γ=m(z))
√




∫ [|AK− |2 − |AK+ |2] d(cos θH)∫
[|AK− |2 + |AK+ |2] d(cos θH)
=
2rB sin δB sinγ(1− |z|2)
(1 + r2B + 2rB cos δB cos γ) + |z|2(1 + r2B − 2rB cos δB cos γ)
= − 2rB sin δB sin γ
1 + r2B + 2rB cos δB cos γ
1− |z|2
1 + |z|2 1+r2B−2rB cos δB cos γ
1+r2B+2rB cos δB cos γ










|AK/Api|2 = (1 + r
2





1 + |z|2 Ð
ÄX yÓ
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